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RWNTH
Outline

RWTH System 2006

» overview

» improvements since 2005
» setup

» results

System Combination (TC-Star project partners)
» method
» setup and results
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RWNTH
Main Facts

Standard phrase-based statistical MT system: 2 pass-approach

1. translation (IV-best lists)

» log-linear model
» DP-based search
» standard phrase extraction from GIZA++ alighments

» features: phrase lexica, word lexica, language model, distance-based re-
ordering, word and phrase penalty

» (up to) 10k-best lists

2. rescoring/reranking

» sentence length models
» lexicon models
» additional language models

minimum error training (for BLEU) in both passes
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RWNTH
From 2005 to 2006: Improvements

» translation: phrase count features
> smoothing of phrase probabilities

» rescoring: sentences mixture language model
> reflect topic depencedies in the language model

» rescoring: sentence length posterior probability
> explicitly model sentence length.
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Mauser et al. RWTH System IWSLT’06 4 IWSLT'06 November 27, 2006 E«uhen


http://www.rwth-aachen.de/
http://www-i6.informatik.rwth-aachen.de/

RWNTH
Phrase count features

Motivation:

» rare phrases are overestimated

» estimated probabilities not reliable
Idea:

» adjust probabilities of rare phrases

» “mark” phrases with a occurrence count below a given threshold

K

he(f el,s5) = [N(fusér) < 7]
k=1

» include these marker as a binary feature in the log-linear translation model

» using positive weights in log-linear combination: penalty for “infrequent”
phrases

r: threshold, N (fi, é;): bilingual phrase count,
st : segmentation of the source sentence

Settings: 3 features for - = 0.9, 1.9, 2.9 -6
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RWNTH
Sentence-level Mixture Language Model

Motivation:

» represent topic dependencies in the language model [lyer & Ostendorf 99]
Idea:

» combine M different language models with a global one

» training sentences are grouped automatically (ML-clustering)

» model weights )\, are trained on a development set

M I
p(e{) — Z Am Hpm(eilei—la ei—z)
m=0 1=1

Settings: 5gram-LMs, 10 clusters

Examples for found clusters: what/how-questions, do/can-questions, request (|
would like to/l want to), ...
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RWNTH
Sentence Length Posterior

Motivation:

» sentence length is important for MT quality

» usually not modelled explicitly

compute posterior probability of sentence length [Zens & Ney 06]

hsi(f{,e) =log ) p(éjlf})

€1

the sum is carried out only over those target hypotheses that have length 1

approximation of sum over IN-best hypotheses
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RWNTH
Special Issues 2006: Punctuation and Case

source language input data did not contain punctuation marks
output should contain punctuation and case

punctuation
» ldea: let the translation system do the work
» remove punctuation from source language training data

» method found to be superior to insertion of punctuation
on the source or target side

» see talk by Matusov et al. later today for more details

case restoration

» standard approach using disambig tool

» trained only on provided data

» casing error: 2% of the words in the DEV4 set
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RWNTH
Summary Procedure

training and tuning:

1. remove punctuation from source and preprocess target
2. train alignments, extract phrases

3. optimize first pass and generate /N-best list

4. select, train and optimize models for rescoring

5. add additional data (dev-corpora)

translation:
1. translate test data (/V-best list generation and rescoring)
2. postprocessing and truecasing

systems for Japanese-English and Chinese-English almost identical
(less reordering for J-E)

tuning for TEXT, no changes for ASR output

6
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Evaluation submissions

Results

Translation Input Accuracy Measures Error Rates
Direction BLEU [%] | NIST | Meteor [%] | WER [%] | PER [%]
Chinese-English | Correct 24.2 6.10 50.3 66.7 50.9
Read 21.1 5.40 44.3 69.5 55.3
Spont 19.0 5.05 42.0 71.2 57.1
Japanese-English  Correct| 23.7 5.92 48.9 68.5 51.5
Read 21.4 5.65 45.7 70.7 53.8

same system for all input types (optimized on text)

questions to be answered by contrastive submissions:

» What is the effect of rescoring?

» What is the effect of adding the dev corpora?
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RWNTH
Results - Contrastive Submissions

Translation System Accuracy Measures Error Rates
Direction BLEU [%] NIST | Meteor [%] | WER [%] PER [%]
Chinese-English |final 24.2 6.10 50.3 66.7 50.9
no rescoring 22.9 6.02 50.3 67.4 51.0
no dev 22.3 5.90 49.4 68.5 51.5
without both 20.9 5.72 48.6 68.1 52.4
Japanese-English |final 23.7 5.92 48.9 68.5 51.5
no rescoring 23.3 5.84 47.9 68.4 51.9
no dev 21.0 5.67 47.5 68.7 52.4
without both 21.5 5.64 46.7 69.3 52.4

rescoring mostly optimized for Chinese-English

small task: dev-corpora helpful as additional training data

6
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Models in Detail

effect of successively adding models for the Chinese-English

IWSLT 2006 development set (DEV4)

System BLEU NIST WER | PER

[%] [%] | [%]
Baseline 21.2 1 6.18 | 69.2 54.5
+Countfeatures 21.9 | 6.31 | 66.4 50.8
+Clustered Language Model 22.5 | 6.09 | 63.7 | 49.7
+Length Models 23.0 | 6.36  66.7 51.3
+Sentence Mixtures 23.2 | 6.30 65.6 50.4
+Deletion Model 23.4 | 6.37 | 66.1 50.4
+IBM1 lexicon model 23.5 | 6.33 64.8 494

consistent improvements on DEV4 (+1.6 BLEU%) and TEST (+1.3 BLEU%)
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Progress over time

RWTH in the IWSLT evaluations 2004-2006 on the IWSLT 2005 evaluation set

Translation System BLEU NIST | WER PER
Direction [%] [%] | [%]
Chinese-English | 2004 40.4 | 8.59 52.4 42.2
2005 46.3 | 8.73 | 47.4 39.7
2006 48.8 | 8.56 | 47.3 | 39.2
2006 (40k) | 51.4 | 9.00 40.0 33.2
Japanese-English 2004 44.8 | 9.41 | 50.0 37.7
2005 49.8 | 9.52 46.5 36.8
2006 56.5 | 8.72  41.9 32.8
2006 (40k) | 57.1 | 8.69 41.8 33.6

separating the effect of additional data

improved English preprocessing for Japanese-English
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TC-Star System Combination
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RWNTH
TC-Star System Combination

TC-Star: Translation and Corpora for Speech-to-Speech Translation
European project aimed at translating the Eurpean Parliament plenary speeches

several partners of the TC-Star Project participated in IWSLT
creating “TC-Star system” by combining the output of all partners.
Participants: ITC-irst, RWTH, UKA, TALP (UPC)

Tracks: Chinese-English correct transcription and read speech only
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RWNTH
System Combination

Introduction
» different MT systems make different errors
» consensus translation:

> align outputs of multiple systems
> majority voting over aligned words

» a possibly new translation can be generated
» consider reordering of words/phrases
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RWNTH
TC-Star System Combination

Idea of the algorithm [Matusov & Ueffing™ 06]:

» align different MT system outputs for each source sentence:
> alignment as in SMT training (GIZA++)
> between sentences of the same language
> trained over the whole test document

» construct a confusion of hypotheses from alighment

» select best consensus translations using
> global system probabilities
> other statistical models (rescoring)
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RWNTH
Building Confusion Networks

» consider alignments of hypotheses F,, to a primary hypothesis F,,
(n,m € {1,..., M}, n # m)

» reorder each F,, based on the alignment with E,,
» merge monotone aligments into one confusion network

» M confusion networks are created in total, by letting each hypothesis be the
primary one
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RWNTH
Building Confusion Networks: Example

1. would you like coffee or tea

original 2. would you have tea or coffee

hypotheses | 3. would you like your coffee or

4. | have some coffee tea would you like

alignment | would|would you|you have|like coffee|coffee or|or tea|tea

and would|would you|you like|like your|$ coffee|coffee or|or $|tea

reordering | 1|$ would|would you|you like|like have|$ some|$ coffee|coffee $|or tea|tea
$ would you like $ $ coffee or tea

confusion |$ would you have $ $ coffee or tea

network $ would you like vyour $ coffee or $
I

would you like have some coffee $ tea
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RWNTH
Extracting Consensus Translation

» introduce global system probabilities

> tuned manually based on the performance of the individual systems
on a development set

» perform “voting” on each of the M confusion networks:

0.25 |$ would you like $ $ coffee or tea
0.35 |$ would you have $ $ coffee or tea
0.1 $ would you like your $ coffee or $
0.3 I would you like have some coffee $ tea
voting | $/0.7 would/1.0 you/1.0 have/0.35 $/0.6 $/0.7 coffee/1.0 or/0.7 tea/0.9
1/0.3 like/0.65 your/0.1 some/0.3 $/0.3 $/0.1
have/0.3

» unite M confusion networks into one automaton
» extract the single-best path as the consensus translation
» or extract IV best paths for further processing (e.g. rescoring)
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Results for the TC-Star System

Input System Accuracy Measures Error Rates
BLEU [%] | NIST | Meteor [%] | WER [%] | PER [%]
Correct| TC-Star 24.1 6.40 51.8 65.4 49.8
RWTH 24.2 6.10 50.3 66.7 50.9
UKA/CMU 20.0 5.76 47.3 68.4 54.6
TALP (UPC) 19.2 5.40 47.5 66.7 54.6
ITC-irst 18.4 5.83 48.5 68.6 53.2
Read TC-Star 20.0 5.59 46.0 69.1 54.7
RWTH 21.1 5.40 44.3 69.5 55.3
UKA/CMU 17.1 5.08 42.3 70.7 57.9
TALP/UPC 16.5 4.89 42.7 69.8 58.5
ITC-irst 15.6 5.22 43.7 72.0 57.9

system combination leads to improvements over the best system in all mea-
sures except BLEU

problem: heterogeneous performance of combined systems
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RWTH
Conclusions

RWTH System

» standard statistical phrase-based translation model

» 2-pass approach with rescoring

» hew features and models: phrase count, sentence mixture, length model

» best performing system for Japanese-English and Chinese-English

TC-Star System

» consensus translation of several mt system outputs
by alignment and voting

» leads to improvement over the best single system

» dependent on the individual system scores

The systems were the two best performing in Chinese-English

6
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Thank you for your attention

Arne Mauser

mauser@i6.informatik.rwth—aachen.de

http://www—i6.informatik.rwth—-aachen.de/

This work was in part funded by the European Union under the integrated project
TC-STAR - Technology and Corpora for Speech to Speech Translation (IST-2002-
FP6-506738).
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